The 7S RNA is an abundant nonribosomal RNA inji. halobium and other halobacteria. A specific 7S RNA gene probe shows high homology to genomic DNA of all halobacteria tested but not to those of several other archaebacteria, eubacteria and eukaryotes. All halobacterial genomes seem to carry a single copy of the 7S RNA gene. The coding region of the 7S RNA gene is highly G+C rich whereas the 5'-and 3'-noncoding regions possess a rather low G+C content. An extended double stranded structure for the 7S RNA is deduced from its nucleotide sequence.
INTRODUCTION
Small RNAs ranging in size from 5S to 8S have been isolated from both prokaryotic and eukaryotic cells and their primary sequences have been 1n part determined (1-4).
We have recently reported on the Isolation of a stable RNA, 304 nucleotides in length, from the archaebacterium Halobacterium halobium which was termed "7S RNA". The size of this RNA is similar to that of 7S RNA isolated from mammalian cells (1). At least one specific 7S RNA from mammalian cells (7S-L RNA) has been shown to be part of the "signal recognition particle" (SRP) involved in the transport of proteins across membranes (5). We have therefore become interested in a possible role of this RNA in protein transport in halobacteria. Halobacteria translocate a substantial amount of protein (especially bacterio-opsin and cell wall glycoprotein) across the membrane. The total amount of these membrane proteins and those secreted through the membrane may add up to 30 percent of total cellular protein in some halobacterial strains (U. Rdest, unpublished results). Therefore halobacteria must possess a highly active protein transport machinery. The membrane structure of halobacteria as members of the group of archaebacteria is unusual in that it contains phosphol1 pids with glycerol-ether bonds instead of the normal ester bonds. Interestingly, the only signal peptide sequence so far Identified in _H_. halobiutn is that of the opsin protein which shows unusual properties when compared to other known signal peptides from eubacteria or eukaryotes (6) . As a first step in elucidating the function of the 7S RNA of H. halobium we studied the relationship of this RNA to other small RNAs known or suspected to be part of "SRP" and hence involved 1n protein transport. We report here on the structure of the halobacterial 7S RNA and its possible relationship to the 7S-L RNA from humans and rats. We further show that all halobacteria tested so far carry a single, highly conserved gene for 7S RNA.
MATERIALS AND METHODS bacterial strains.
t±. halobium NRC817, H_. cutirubrum and jj_. salinarium were provided by D. Oesterhelt, H^ trapanicurc and H_. volcanii by W. Grant. Haiococcus morrhuae and \±. ha! obi urn DSM RT were strains which we obtained from the Deutsche Stammsammlung flir M1kroorgan1smen. JW3 was obtained from H.-J. Weber. GRA, GRB and GR pleomorph were isolates from Gruissan, France (K. Ebert), SB1 and SB3 from the South Bay, San Francisco, USA (W. Goebel), GN, GN1O1 and La Paz from Guerrero Negro and La Paz, Mexico (W. Stoeckenius), RSI and RSII from the Red Sea (W. Stoeckenius), TuA5 from Chott-el-Djer1d, Tunesia (F. Pfeifer) and SL1 and SL3 from the Great Salt Lake, USA (A. Moritz). J3_. subtil is. Bacillus P300 and Listeria strains were from our strain collection. DNA of Aeromonas hydrophila. Plesiomonas, Vibrio, Yeast and Drosophila was a gift of T. Chakraborty, DNAs from several nonhalophilic archaebacteria were given to us by F. Gropp. For the cloning experiments the E_. coli strains HB101 (H. Boyer), 5K (J. Collins) and JM103 were used. Media and growth conditions. The halophilic strains were grown in salt medium, consisting of 4M NaCl, 0,12 M MgS0 4 , 0,03 M KCl, 0,01 M trisodium citrate and 1 X peptone (Oxoid), pH 7,0 with shaking and illumination at 37°C for 7 days, l_. coli was grown in ENB medium or YT medium (8) (JM103) with shaking at 37°C. 7S RNAs from humans and rats which were shown to be part of the signal recognition particle (SRP) are highly homologous (20) . Their sizes are similar to that of the 7S RNA from H_. halobium (9). In addition a sequence homology of about 50 X was found to exist between the 7S RNA of H. halobium and the 7S-L RNAs from human and rat as shown in F1g. 3. These homologies are more pronounced at the termini of these RNAs, particularly at the 3'-terminus, than in the central part of the two We have tested a large number of halobacteria for the occurrence of a related 7S RNA. As indicated 1n F1g. 3 all tested halobacteria contain significant amounts of a RNA with electrophoretic mobility similar to that of the 7S RNA from \\_. halobium. In some halobacteria closely related to H_. halobium (21) Fig. 4) . Sequence homology with a 7S RNA gene probe from H. halobium exists only in genomic DNA from halobacteria.
To study the relationship of the halobacterial 7S RNA with RNAs from other prokaryotes and eukaryotes at the gene level we constructed a specific probe for the 7S RNA gene from H. halobium. This probe (F1g. 5) contains a segment of 292 bp, Inserted into M13-mp9, only 17 bp of which are derived from the 5'-noncoding region, whereas 29 bp at the 3'-end of 32 the coding region of the 7S RNA gene are missing. The P-labelled probe was hybridized to Pstl-cleaved total DNAs from several halobacteria and other archaebacteria, eubacteria and eukaryotes (Fig. 6) . Only the halobacterial DNAs hybridized with the 7S RNA gene probe when hybridization was performed at high or intermediate stringency. As Indicated in Fig. 6 , DNA from those halobacteria which contain 7S RNA of the same size as H^ halobium hybridizes in one PstI fragment indistinguishable in size from that P §tl fragment of \L halobium which contains the 7S RNA gene. DNA from the other halobacteria, which contain a 7S RNA slightly larger than that of it halobium, hybridizes with the 
DISCUSSION
In \±. halobium the 7S RNA is a rather abundant RNA which is not associated with the ribosome. Most of this RNA is found in a free form but a smaller fraction seems to be particle-associated in ribosorae-free 
